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Latin American nephrology: Scientific production and impact The rapid growth of medicine during the last two de-
of the publications. cades has been accompanied by an increase in technolog-
Background. During the last two decades, there has been ical development and scientific production, particularlya significant change in the origin and impact of the world’s
in industrialized countries in which the investment inbiomedical scientific production, particularly in countries in
patient care and research accounts for an important por-which the investment in research accounts for an important
portion of the gross national product (GNP). However, in less tion of the growth national product (GNP). However,
developed countries, budget restrictions and the lack of policies that might not be the case in less developed countries
toward research may determine a limited growth of the scien- or regions in which the pressure for patient care andtific production.
community needs remains ill satisfied by budget limita-Methods. We examined the number and impact of peer-
tions.reviewed publications from Latin America included in the Insti-
tute of Scientific Information (ISI) and MEDLINE databases. In a recent article, Challu´ and Martı´nez-Maldonado
In addition, we analyzed the number of abstracts submitted to analyzed the current state of nephrology in Latin Amer-
the congresses of the International Society of Nephrology (ISN),
ica [1]. According to their research, the human resourcesAmerican Society of Nephrology (ASN), and Latin American
available included 3682 nephrologists who were un-Society of Nephrology and Hypertension (SLANH).
Results. The number of peer-reviewed publications in ne- equally distributed among the different countries. It was
phrology from authors in Latin America during the last 20 evident that as a region Latin America has a nephrologi-
years represented less than 1% of the world’s total. Only 13 cal force equivalent to 46% of the United States, whereas
out of the 22 Latin American countries accounted for these
the coverage of patients on renal replacement therapypublications. The citation impact (3.52) was below the world
accounts for only one tenth of it. It was out of the scopeaverage (7.82). However, this index showed a tendency towards
growth in the five most productive countries. Likewise, the of that article to evaluate the scientific or academic per-
number of abstracts submitted to international meetings of formance of the Latin American nephrological force.
nephrology by authors in Latin American countries has shown In this article, we analyze the magnitude and impacta steady growth in the recent years, but remains proportion-
of the scientific production of the Latin Americanately low compared with the rest of the world.
nephrological community, based on different sourcesConclusions. This study indicates that although efforts to-
ward improving the quantity and quality of research in Latin that compile peer-reviewed publications, abstracts to in-
America have been made, the final results are less than other ternational nephrological meetings, and analyses of se-
regions in the world. Possible factors responsible for the low lected databases.performance include a failure in academic motivation and lack
of pressure for publication, as well as limited research funding.
Therefore, important efforts from local and international
CHANGING STATUS IN THE WORLDnephrological communities are needed to boost research in
SCIENTIFIC PRODUCTIONLatin America.
The last 20 years have witnessed a significant change
in the origin of the world scientific production. As an
example, according to the Institute of Scientific Informa-
tion (ISI, Philadelphia, PA, USA), although the scientificKey words: public policy, citation analysis, journal impact factors, ne-
phrology research, Latin America. production of the United States in all fields of science
has increased by 25%, its relative share of the worldReceived for publication December 18, 1998
scientific production has declined from 40.5% in 1981and in revised form April 13, 1999
Accepted for publication April 29, 1999 to 36.5% in 1996. This is the result of an increase in
participation from the European Union, Asian Pacific, 1999 by the International Society of Nephrology
1584
Weisinger et al: Latin American nephrology 1585
Table 1. Nephrology journals included in the Institute of Scientificand Latin American countries [2]. Thus, the contribution
Information (ISI) database
of European Union countries during the same period
American Journal of Kidney Nefrologieof time increased from 30.5 to 36.2%. Latin America’s
Diseases Nephrologyrepresentation in the database grew from 1.3% (5822 American Journal of Nephrology Dialysis and
articles) in 1981 to 2.3% (16,046 articles) in 1996. Nephrology Transplantation
Blood Purification NephronIn addition, the ISI has analyzed individual nations
Clinical Nephrology Peritoneal Dialysis Internationalon the basis of their impact, expressed as the number of Dialysis and Transplantation Renal Failure
citations per article over a period of time. Between 1992 Experimental Nephrology Scandinavian Journal of Urology
Journal of the American and Nephrologyand 1996, the top five nations ranked by citation per
Society of Nephrology Seminars in Dialysisarticle (in parenthesis) included Switzerland (5.66), the Kidney International Seminars in Nephrology
United States (5.03), the Netherlands (4.45), Sweden Nefrologı´a
(4.38), and Denmark (4.38). Only three Latin American
countries were ranked within the first 30 nations: Argen-
tina in position 26 (1.98), Mexico in position 29 (1.91),
and Brazil in position 30 (1.89). Latin America generated metric indicator at many institutions to evaluate scientific
performance. The impact factor is the ratio of the num-its highest percentage of articles in the fields of general
biology (7.4% of the world’s total), agriculture/agron- ber of citations in the literature divided by the number
of articles published in a given period of time. Neverthe-omy (7.4%), and space science (5.3%). Interestingly, of
the 102 subfields evaluated, Latin America exceeded the less, its basis for calculation has recently been questioned
[3–5] because it could entail the following problems: (a)world average in two categories, metallurgy and pediat-
rics, with 19 and 3% above the world mark, respectively. The editorial board of ISI decides which journals are to
be included as the source journals. (b) The citation index
of all journals is calculated from their citations alone,
NEPHROLOGICAL SCIENTIFIC PRODUCTION
and could be influenced from self-citations and citation
IN LATIN AMERICA
groups in the source journals. (c) Languages other than
In order to assess the contribution of Latin America English and other Latin alphabets are appreciably disad-
to the scientific production in nephrology, we analyzed vantaged. (d) Clinical disciplines attain relatively lower
the number and impact of peer-reviewed publications impact factors for their journals than basic disciplines
and data gathered from as yet unpublished research. The and interdisciplinary clinical sectors that lead the ranking
information was obtained from the following sources: of journals. (e) In our specific task, nephrology is not
(a) The ISI National Science Indicators on Diskette, 1981– considered a field unto itself. Instead, it is combined with
1997, (b) the MEDLINE database in CD-ROM (Medline urology in a field called uronephrology. The nephrologi-
on Silver Plattert; U.S. National Library of Medicine, cal journals evaluated in this field are shown in Table 1.
Washington, D.C., USA), and (c) abstracts submitted Table 2 shows the number of articles from Latin Amer-
and accepted for presentation in the congresses of the ican countries included in the ISI database under the
International Society of Nephrology (ISN), American field of uronephrology for the period of 1981 to 1997.
Society of Nephrology (ASN), and Latin-American Soci- The total number of publications comprises 625 articles,
ety of Nephrology and Hypertension (SLANH). representing 0.83% of the world’s total in the same field
and time period. It is evident that only authors in 10 of
Analysis of the information provided by the Institute the 22 Latin American countries published at least one
of Scientific Information National Science Indicators article in these journals. A critical evaluation of these
on diskette data is complex because of the great variability in popula-
The ISI, an institution that publishes Current Contents tion, economical resources, and number of nephrologists
and Science Citation Index, has a database that covers in the different countries. As an example, Brazil ac-
over 16,000 international journals, books, and proceed- counted for 55.4% of the publications, with a ratio of
ings in the sciences and humanities, including complete 0.22 articles per nephrologist, whereas Uruguay and
bibliographical data, cited references, and author ab- Chile with only 2 and 6.2% of the publications had the
stracts for every item. This has made ISI the most com- highest ratios of 0.38 and 0.37 articles per nephrologist,
prehensive, multidisciplinary bibliographic database of respectively. It is important to mention that Puerto Rico
research information in the world. was not included as a separate country because articles
This organization has introduced the term in the Sci- from there were pooled together with those from the
ence Citation Index, “impact factor,” which represents United States.
the only available quantitative estimate of the value and Figure 1 shows the average impact of the uronephro-
quality of scientific publications, individual scientists, logical publications from Latin American countries be-
tween 1981 and 1997. In this period, the Latin Americanand research units. It has thus become a decisive sciento-
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Table 2. Total number of nephrology articles published by Latin
American countries included in the Institute of Scientific Information
(ISI) database between 1981 and 1997 and Medline on Silver Plattert
between 1991 and 1997
Number of Number of











Costa Rica 4 4
Peru 8 3
Colombia 8 3
Paraguay 0 1 Fig. 1. Citation impact factor of the uronephrological publications from
Total 625 757 Latin American countries in the period from 1981 to 1997. The continu-
ous line represents the world impact factor average. The dashed line* Puerto Rico is not listed as a separate country in the ISI database
represents the average impact factor for Latin American countries.
Data were provided by the Institute of Scientific Information.
citation impact average was 3.52, whereas the world aver-
age was 7.82. Only Brazil, Chile, Mexico, and Venezuela years. It is evident that more countries now figure in the
list (N 5 13), including Puerto Rico, which was not listedhad an impact factor above the Latin American average.
Only one of them, Venezuela, exceeded the world aver- separately in the ISI database. Although the number of
publications listed in the MEDLINE database is still lowage. The low number of articles and the fact that they
have been generated in a few highly qualified research (N 5 757), it almost doubled the articles listed in the
ISI database for the same countries in the same periodcenters may explain these results.
Figure 2 shows the chart of five-year moving windows of time (N 5 392). The table also shows that the first
five countries with the highest scientific production inof average cites per article (citation impact) of the five
Latin American countries with the highest gross number the MEDLINE database (Brazil, Argentina, Mexico,
Venezuela, and Chile) have the same order in the ISIof publications. This was computed as the citations in
the quintiles starting in 1981 to 1996, divided by the database (Table 2). However, it should be mentioned
that the mean number of publications per year withinnumber of articles in the respective period of time. This
allows for a comparison of more recent articles that have each country did not show a tendency to grow and that
most of these publications came from the same hospitals,not had as long of a period to be cited, with older articles
that have had more of an opportunity to be cited. Except universities, or research groups.
for Chile, these data show a low and relatively flat citation
Abstracts submitted to the International Society ofimpact of most countries within the quintiles 1981–1985
Nephrology, the American Society of Nephrology andthrough 1987–1991, probably reflecting the unstable social,
the Latin American Society of Nephrologypolitical, and economical difficulties in the region. How-
and Hypertensionever, the citation impact after the quintile 1988 to 1992
shows a continuous growth in most of these countries. In an effort to disclose the possible causes of the lim-
ited participation of Latin America in the world’s
Analysis of the MEDLINE database nephrological scientific production, we evaluated the
number of abstracts submitted to the scientific meetingsBecause the ISI database combines the nephrological
and urological scientific production in the same field and of the ISN, ASN, and SLANH. It was intriguing that
although the participation of Latin America in the totalbecause many nephrological articles are published in
journals that are not included in this database, we ex- number of publications in peer-reviewed journals has
remained relatively scarce along the last two decades,tended our analysis to the nephrological publications
reported in the MEDLINE database between the years the number of abstracts submitted to the SLANH con-
gresses, the natural forum for scientific research in this1991 to 1997 (Medline on Silver Plattert, U.S. National
Library of Medicine). region, showed a steady growth until 1993, with a small
decline in 1996 (Table 3). This suggests that limitationsTable 2 shows the Latin American countries with at
least one nephrological publication during these seven imposed by the language barrier could be an important
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Fig. 2. Chart of five-year moving windows of average citation impact of the Latin American countries with the highest gross number of uronephrolog-
ical publications between 1981 and 1997. Symbols are: (j) Argentina; (h) Brazil; (d) Chile; (s) Mexico; (e) Venezuela. Data were provided by
the Institute of Scientific Information.
Table 4. Number of abstracts submitted to the International SocietyTable 3. Number of abstracts submitted to the Latin American
Society of Nephrology and Hypertension (SLANH) meetings of Nephrology (ISN) meetings
Number of AbstractsMeeting Site Year Number of Abstracts
Meeting Site Year World’s Total Latin America (%)*Colombia 1976 110
Peru 1979 150
Los Angeles 1984 2559 107 4.18Cuba 1982 266
London 1987 1760 73 4.14Brazil 1985 573
Tokyo 1990 1943 91 4.68Venezuela 1988 314
Jerusalem 1993 2140 154 7.20Ecuador 1991 400
Madrid 1995 2093 141 6.73Puerto Rico 1994 512a
Sidney 1997 2036 88 4.32Chile 1996 255
* Latin American abstracts submitted as a percentage of the world’s totala IX Latin American Congress of Nephrology and II Ibero-American Congress
of Nephrology
cause of the low rate of conversion of preliminary reports tion of service in the university and dedication to teaching
to published articles. Nevertheless, the fact that the num- or clinical activities, whereas the quantity and quality of
ber of abstracts submitted to the ISN (Table 4) and research are not particularly encouraged in most institu-
ASN meetings (Table 5) has also shown a slight, but tions. Similarly, although research is consistently included
continuous growth, with variations that could be attrib- in most Latin American medical schools’ curricula, in
uted to the geographic location of the site venue, strongly practice, only few faculty members, undergraduate and
suggests that other factors could be involved.
postgraduate students participate in basic or clinical re-
search.
POSSIBLE CAUSES OF LOW An ongoing analysis by the Committee for the Devel-
SCIENTIFIC PRODUCTION opment of Nephrology and National Problems in Latin
Academic motivation for research America of SLANH shows that 78 and 69.8% of the
nephrologists, respectively, devote their time to clinicalIn most Latin American countries, the requisites for
promotion in academic medicine are primarily the dura- nephrology and dialysis, and only 10.8% of them partici-
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Table 5. Number of abstracts submitted and accepted for presentation in the American Society of Nephrology (ASN) annual meetings
World’s Total Latin America
Abstracts Abstracts Abstracts Abstracts
Year Submitted Accepted % Submitted Accepted %
1992 2434 1985 77.8 24 12 50
1993 2890 2763 74.8 31 14 45.2
1994 3196 2066 64.6 50 10 20
1995 3322 2278 68.6 28 10 35.7
1996 3446 2749 79.8 63 34 54
1997 3333 2584 77.5 63 32 50.8
1998 3663 2651 72.4 90 33 36.6
Mean 6 sd 3,1836406 2,4396329 73.265.5 49.9624 20.7 611.6 41.8611.9
pate in research [6]. It is important to mention that be- function of the population. Therefore, although Latin
American countries spent (U.S. dollars) $17 per capitacause of the low salary of academic medicine, most of
the nephrologists who perform research (60 6 37.7%) between 1990 and 1996, the United States and Canada
spent $679 and $338 per capita, respectively. However,also hold several jobs in both public hospitals and private
practice. This situation has a direct impact on time and while the financial resources dedicated to science and
commitment to research and, therefore, scientific pro- technology in Latin America were relatively low, it rep-
duction. resented an increase of 58.5% during this same period
of time.
Quality of research The importance of research funding on scientific pro-
An analysis of the disproportion between the increas- ductivity is illustrated by the relationship between the
ing number of abstracts submitted by Latin American number of articles published and the financial resources
countries to national and international meetings and the of Latin American countries. There was a highly signifi-
number of published articles may suggest that the re- cant correlation between the nephrological publications
search does not meet the quality requirements for publi- included in the ISI and MEDLINE databases as a func-
cation in competitive peer-reviewed journals. This issue tion of the gross national product (GNP) (r 5 0.89, P ,
requires careful analysis. In the last seven years, the 0.001, and r 5 0.94, P , 0.001, respectively). Therefore,
participation of abstracts from Latin America in the ASN monetary resources could be an important factor in re-
annual meetings has increased from 0.98% in 1992 to search production, not only through direct project funding,
2.5% in 1998. However, the mean rate of acceptance but also by financing specialty training and resources to
between 1992 and 1998 was 41.8 6 11.9%, contrasting expose young faculty members and scientists to research.
with 73.2 6 5.5% from the rest of the world (P , 0.0001;
Table 5). Although these observations would suggest
INITIATIVES TO IMPROVEthat in fact the quality of research was below global
NEPHROLOGICAL SCIENTIFIC PRODUCTIONstandards, language difficulties in constructing attractive
IN LATIN AMERICAabstracts and articles, even based on quality research
The unparalleled development of academic nephrol-data, could be important factors to ponder. In addition,
ogy in Latin America has been a motivating concern ofthe lack of a blind review may also play a role in the
SLANH and ISN, both of which have stimulated differ-low rate of acceptance of Latin American abstracts.
ent initiatives to tackle this problem.
Research funding An analysis performed by SLANH based on the differ-
ent reports by the national societies of nephrology dem-The negative effects of the previously mentioned fac-
onstrated that the development of nephrology in Latintors are aggravated by the scarcity of funds dedicated to
America is heterogeneous in terms of quantity and qual-research in Latin America. Data obtained from the Ib-
ity of human resources within the different countries [7].ero-American Organization of Indicators in Science and
In our opinion, these conclusions could also be extendedTechnology (RICYT) demonstrate that in 1996 Latin
America provided 0.48% of its GNP to science and tech- to the reduced participation of nephrologists in scientific
research in the region.nology, whereas the United States, Japan, and Canada
dedicated 2.48, 2.8, and 1.57%, respectively. Another Important initiatives advanced by SLANH have been
the creation of the Committee for the Development ofway to analyze the relative effort in science and technol-
ogy is to evaluate the expenditure in these areas as a Nephrology and National Problems in Latin America in
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order to determine the state of nephrological medical not grown proportionately as in the developed world.
care and human resources in the different countries that Thus, the efforts for the development of academic ne-
comprise the Latin American region. Another important phrology in Latin America should not be limited to en-
task of SLANH has been the creation of a curriculum hancing research in those centers and countries that have
for nephrological training in Latin American Countries traditionally contributed to the generation of knowledge
[7], based on the Nephrology Core Curriculum already through basic and clinical research. Instead, the efforts
established by the ASN [8]. This proposal includes the should be extended to improving or developing research
training of postgraduate students in clinical and basic in those countries that have been left behind through
research. the support of local unexplored areas of research.
At the same time, the ASN has provided several travel The inclusion of research training as a substantive part
grants for young Latin American investigators who have of the SLANH core curriculum is certainly a maneuver
submitted abstracts to the annual meeting of the ASN. to expose young nephrologists to the fascinating world
Similarly, the ISN has established several programs that of investigation. Although this initiative will tend to break
have contributed to reinforcing academic nephrology in the barrier of inequalities in the number of nephrologists
developing countries. These include the Fellowship capable of approaching epidemiological and clinical ob-
Training Program, which has granted 33 awards to young servations as a motive for research, the barriers of costly
Latin American scientists, travel grants to both ISN In- technology and research funding will still play against
ternational Congresses and ISN Forefronts in Nephrol- the development of competitive research. Thus, it will
ogy conferences, the Visiting Scholar Program, the Joint be necessary for the nephrological community, led by
Membership program, and the Renal Sister Center Pro- the national societies, to initiate new policies for fund
gram [9]. Finally, the ISN has made an important effort to raising to support training and research. The role of
shift the venues of their congresses closer to developing SLANH in this effort could be through the promotion
countries. Accordingly, the XV ISN Congress of Ne- of joint programs in which countries with greater devel-
phrology was organized as a joint effort with the SLANH opment in the research arena could participate in the
and the Argentinean Society of Nephrology, and was training of young investigators, as well as give technologi-
held in Buenos Aires in May 1999. Among other impor- cal support to centers with more limited resources.
tant aspects of the program, for the first time, the Contin-
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